Differences between negative inotropic and vasodilator effects of calcium antagonists acting on extra- and intracellular calcium movements in rat and guinea-pig cardiac preparations.
In order to get more insight into the utilization of calcium in the mammalian heart and the influence of calcium antagonists on this process we have evaluated the negative inotropic and vasodilator effect of nifedipine, diltiazem, verapamil, bepridil and lidoflazine as well as of the intracellularly acting calcium antagonists ryanodine and TMB-8 in the presence of 0.9 and 1.8 mmol/l calcium in rat Langendorff hearts. The effect of ryanodine was also studied in guinea-pig Langendorff hearts. In addition, in rat and guinea-pig papillary muscles the effect of these drugs on the force of contraction was examined. With the exception of ryanodine and TMB-8 all calcium antagonists induced a pronounced coronary vasodilator effect. The rank order of potency for this effect was: nifedipine greater than verapamil = diltiazem = bepridil = lidoflazine in the presence of 0.9 mmol/l calcium. At a calcium concentration of 1.8 mmol/l nifedipine and verapamil proved more potent, whereas diltiazem was less active. All calcium antagonists completely suppressed the development of the left ventricular pressure. At a calcium concentration of 0.9 mmol/l the potency order for this effect was: ryanodine greater than nifedipine = verapamil greater than diltiazem = bepridil = lidoflazine greater than TMB-8. In the presence of 1.8 mmol/l calcium the concentration-response curves for reduction of the left ventricular pressure by nifedipine, verapamil and diltiazem slightly shifted to the right. In contrast to all calcium antagonists investigated, in guinea-pig Langendorff hearts ryanodine only partially decreased the left ventricular pressure.(ABSTRACT TRUNCATED AT 250 WORDS)